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GEOLOGICAL SCIENCE FIELD TRIPS are free 
tours conducted by the Educational 
Extension Section of the Illinois 
State Geological Survey to acquaint 
the public with the geology and mineral 
resources of Illinois. Eath is an all-
day excursion through one or several 
counties in Illinois; frequent stops 
are made for explorations, explanations, 
and collection of rocks and fossils. 
People of all ages and interests are 
welcome. The trips are especially 
helpful to teachers in preparing earth 
science units. Grade school students 
are welcome, but each must be accompanied 
by a parent. High school science classes 
should be supervised by at least one adult 
for each ten students. A list of previous 
field trip guide leaflets is available 
for planning class tours and private 
outings. 
May 5, 1979 FARMER CITY--De Witt County 
The fall schedule for field trips will be 
available September 1 from the Illinois 
State Geological Survey, Natural Resources 
Building, Urbana, IL 61801. 
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the geologic framework 
Geologic history of the Westfield-Casey area. The Westfield-Casey field trip in 
southeastern central Illinois lies in an area that was t'epeatedly covered by great 
continental glaciers during the geologically recent Ice Age (Pleistocene Eooch). 
We believe that the first glaciers covered this area some 700,000 years ago (Kansan 
time); the last ice sheet melted from the northern part of the field trip area nearly 
20,000 years ago (Wisconsinan time). Wind-blown silt, called loess (pronounced 
"luss"), of late Wisconsinan age blankets the deposits (often called drift), which 
were left behind by the various glaciers. Generally, loess thickness ranges from 
about 2 to 6 feet, but locally, near some of the streams, erosion has removed all 
but a few inches. The productive soils covering much of Illinois have developed 
slowly in the loess over thousands of years. 
The northern part of the field trip area is along a part of the Shelbyville Morainic 
System, ridges of the Wisconsinan-age glacial deposits marking the southern boundary 
of the Bloomington Ridged Plain (fig. 1). This plain is generally characte•~ized by 
low, broad ridges (called moraines) separated by wide stretches of relatively flat 
or gently undulating land. Although the larger Wisconsinan moraines are conspicuous 
from a distance, they are less obvious near at hand because of their gentle outer 
slopes. The minor moraines, on the other hand, tend to be prominent locally. Gla-
cial deposits are fairly thick throughout the Bloomington Ridged Plain and generally 
conceal the bedrock surface, except locally. In the Westfield-Casey area, glacial 
deposits exceed 200 feet in thickness near the crest of the outermost of the Shelby-
ville Moraines. Below the Wisconsinan deposits are older drifts (Illinoian and Kan-
san) over which the Wisconsinan glaciers advanced. 
South of and about 100 to 120 feet lower in elevation than the crest of the Shelby-
ville Morainic System is the Springfield Plain (fig. 1), which includes the level 
area of the Illinoian glacial drift sheet in this part of our state. Although the 
Springfield Plain generally is flat with tabular uplands, locally its surface is 
gently undulating and has modern drainage shallowly entrenched in it. Even though 
glacial deposits are thinner here than in the Wisconsinan moraines to the north, 
surface topography is essentially the result of glacial deposition and subsequent 
erosion by streams. The drift is generally less than 25 feet thick beneath the 
tabula r uplands but exceeds 100 feet in the buried bedrock valleys. Illinoian 
glaciers covered the state several times from perhaps 300,000 to 175,000 years ago. 
During Illinoian time, North Americancontinental glaciers reached their southernmost 
extent, advancing from Canada southward into northern Johnson County in southern 
Illinois. These glaciers built morainic ridges that were similar to those of the 
Wisconsinan, but apparently were not so numerous. In addition, these Illinoian 
ridges have been subjected to weathering and erosion for thousands of years longer 
and thus, generally, are not as conspicuous as the Wisconsinan moraines. Scattered 
across the Springfield Plain are a number of low, conical-shaped hills (called 
"kames"), which are interpreted to be mounds of gravel that were deposited by melt-
water from the glaciers. These landforms built by the Illinoian glaciers have been 
eroded and weathered and then mantled by Wisconsinan loess (for more details concern-
ing glaciers see the attached blue pages, "Pleistocene Glaciations in Illinois," at 
the back of the guide leaflet). 
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Figure 1. Physiographic divisions of Illinois. 
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Surfacewater in the field trip area drains southwestward to the Embarras River via 
the North Fork Embarras River and the Range Creek. The Embarras River flows south 
and eastward into the Wabash River. 
The highest surface elevation on the Westfield-Casey field trip itinerary is on South 
Madison Street in Westfield, just north of the starting point. The elevation is 
about 772 feet above mean sea level (m.s.l.). The lowest elevation on the field trip, 
at the Quarry Branch bridge below Stop 7, is 558 feet (m.s.l .). The surface relief, 
then, is approximately 214 feet. 
The bedrock below the glacial deposits has a quite different history. The bedrock 
strata were formed from ancient sediments deposited layer upon layer in shallow seas 
and swamps that repeatedly covered the Midcontinent region millions of years ago. 
Sediments forming the youngest known bedrock strata in this area were deposited dur-
ing the Pennsylvanian Period, some 285 million years ago. These strata contain Il-
linois' valuable coal resources and are often referred to as the 11 Coal Measures. 11 
In the field trip area they range in thickness from about 450 feet in the northeast 
to about 750 feet in the southwest. An unknown thickness of younger Pennsylvanian 
and perhaps even younger Permian strata may have been deposited above the rocks now 
found here. All traces of these younger rocks have been removed by weathering and 
erosion, however, during the millions of years that elapsed between their deposition 
and the slow advance of the glaciers across the area (details concerning the Pennsyl-
vanian sediments are included in the attached yellow pages, 11 Depositional History of 
the Pennsylvanian Rocks 11 ). 
Although numerous bedrock exposures in the Westfield-Casey field trip area, have been 
noted in the Survey files many ere no longer easily found. This is largely the re-
sult of man's influence on his environment. For instance, as farming became more 
mechanized during the last 40 years or so~ trees and the sod cover on the hillsides 
were removed to gain more tillable acres. As a result the hillsides eroded much more 
readily, and many of this area's streams became choked with silty sediments. Thus, 
bedrock strata formerly exposed along valley walls are now buried beneath modern 
sediments washed from the uplands. 
Deep oil wells in this area have penetrated strata of Mississippian, Devonian, Sil-
urian, and Ordovician ages (fig. 2). The deepest well, more than 3,400 feet, bottomed 
in the Ordovician St. Peter Sandstone Formation in the Martinsville Oil Field. In 
adjacent parts of Illinois, deeper wells have penetrated several thousand feet of 
sandstone, siltstone, shale, limestone, and dolomite that occur between the base of 
the St. Peter Sandstone and the most ancient crystalline rocks called Precambrian. 
Nearly 8,000 feet of sedimentary rock occur above the Precambrian here. In Illinois, 
the surface of the Precambrian basement consists mainly of granite and rhyolite that 
were formed from 640 million to nearly 1.4 billion years ago. Granite and other 
igneous and metamorphic rocks occur at the surface around the upper Great Lakes and 
in Canada, and pieces of them have been carried into the field trip area by the gla-
ciers during the Ice Age. 
After the Precambrian basement rocks were formed, they were eroded to make a land-
scape probably similar to parts of the present-day Missouri Ozarks. Beginning some 
525 million years ago, the hilly Precambrian landscape began to slowly sink and thus 
permitted the invasion of a shallow sea from the south and southwest. During the 
millions of years of the Paleozoic Era, southern Illinois continued to receive sed-
iments and sink until at least 15,000 feet of sedimentary rock accumulated there 
(fig. 3 and 4). There were times during the millions of years of Paleozoic 
sedimentation, however, when the seas withdrew and the deposits were subjected 
to weathering and erosion. As a result, there are breaks in the sedimentary 
record in Illinois. 
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Figure 2. Generalized geologic column of southern Illinois. Black dots indicate oil and gas pay 
zones. Formation names are in capitals; other pay zones are not. About 4,000 feet of 
lower Ordovician and upper Cambrian rocks under the St. Peter are not shown. The names 
of the Kinderhookian, Niagaran, Alexandrian, and Cincinnatian Series are abbreviated as 
K., Niag., A., and Cine., respectively. Variable vertical scale. (Originally prepared 
by David H. Swann.) 
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Figure 3. The location of some of the major 
structures in the Illinois region: 
(1) La Salle Anticlinal Belt, (2) Illi-
nois Basin, (3) Ozark Dome, (4) Pascola 
Arch, (5) Nashville Dome, and (6) Cin-
cinnati Arch. 
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Figure 4. Stylized north-south cross section shows the structure of the Illinois Basin. In order to 
show detail, the thickness of the sedimentary rocks has been greatly exaggerated and the 
younger, unconsolidated surface deposits have been eliminated. The oldest rocks are Pre-
cambrian (Pre-C) granites. They form a depression that is filled with layers of sedimen-
tary rocks of various ages: Cambrian (C), Ordovician (0), Silurian (S), Devonian (0), 
Mississippian (M), Pennsylvanian (P), Cretaceous (K), and Tertiary (T). The scale is 
approximate. 
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Near the close nf ~is sission ian time= gentle archin~ of the rocks in eastern 
Ill ino ~ s i niti ated the develo~ment of the La Salle Anticlinal Belt (fig. 3}. 
~urther archin~ slowly continued through Pennsylvanian time. Because of the 
absence of the ynun~est Pennsylvanian strata from the area of the anticlinal 
belt, \-Je cannot kno\v just when movement along the belt ceased-perhaps by the 
end of the Pennsylvanian or maybe by the close of the Paleozoic Era. The La Salle 
An ticl i nal Belt i s a como lex structure throughout its extent; in the field trip 
~re~, manv smaller structures~ such as domes, anticlines, and synclines, are 
su ~ erim9os ed on it. Some of these smaller structures have oil fields associated 
wi th then in strata of Pennsylvanian, Mississippian, Devonian, and Ordovician age 
at depths to well below 2~000 feet. Bedrock strata here dip southward and 
southwestward into the deeper part of the Illinois Basin. 
Following the Paleozoic Era, durino the Mesozoic Era, the Pascola Arch rose in 
sou theastern Mi ssouri and western tennessee to structurally separate the Illinois 
Basin from other bas i ns to the south. Development of this arch in conjunction 
with the post-Pennsylvan i an sinking of the deeper part of the Illinois Basin, 
3ave the Illinois Basin its present spoon-shaped configuration. 
Mineral production. Of the 102 counties in Illinois, 99 ~eported mineral production 
during 1976, . the last year for which complete records are availaole. The total value 
of all mineral production was more than 1.4 billion, to rank Illinois 12th among the 
states. Clark County ranks 6lst among all counties on the basis of the total value 
of its mineral resources of crude oil, stone, and sand and gravel. Cumberland County 
ranks 52nd on the basis of its mineral resources of crude oil and sand and gravel. 
During 1976, 44 counties in Illinois produced 26,272,000 barrels of crude oil valued 
at $267,450)000 from 23,621 wells located in 383 oil fields. Of this total, approx-
imately 16.8 million barrels of oil were produced by secondary-recovery methods. 
Crude oil production is combined for Clark and Cumberland Counties and amounted to 
346,000 barrels valued at $3,526,000. This is about 1.3 percent of the total Illi-
nois oil production and ranks these two counties 18th in production. Cumulative 
total oil production for these counties since 1900, when oil first was produced 
here, amounts to approximately 90,423,000 barrels. 
More than 61.8 million tons of stone valued at more than $141.4 million were pro-
duced from 273 operations in 58 Illinois counties. Two operations in Clark 
County produced more than 499.5 thousand tons of stone valued at more than $1.5 
million to rank this county 16th among the counties. 
Sixty-one counties in Illinois produced nearly 38.8 million tons of sand and gravel 
valued at $87,152,000 from 191 operations. Five operations in Clark and Cumberland 
Counties produced nearly 454,000 tons of sand and gravel having an approximate value 
of $866,000. These counties rank 18th among the counties releasing production data. 
Coal production was reported for 1954 and 1955 in Clark County. The cumulative pro-
duction from this small surface mine in the southeastern part of the county was 4,482 
tons. Coal reserves of 1,219,527 tons have been estimated for Clark County and 
335,893 tons for Cumberland County. About 0.7 percent of the Cumberland County esti-
mate is calculated to be surface minable. 
Ground water. Water is to be found everywhere below the top of the zone of satura-
tion (water table), but it cannot readily be withdrawn by wells at every location. 
Successful wells can be constructed only where strata are penetrated that will 
easily transmit their stored water to wells. Such water-yielding strata are called 
aquifers. All earth materials have the capacity to absorb and store water, but the 
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ability of these materials to yield water to wells depends on the type, size, number, 
and degree of interconnection of pores and crevices present. Some earth materials, 
such as sands and gravels, coarse-grained sandstones, and highly creviced limestones 
have characteristics that make them particularly good aquifers. Other earth mate-
rials, such as clays, silts, and shales, may contain as much or more water per cubic 
foot in their pore spaces as sand and gravel, yet may yield little or no water be-
cause ground water cannot move through the pore spaces into the well. 
In this part of Illinois, based on data in the Survey's files, deposits of sand und 
gravel occurring in the glacial drift and in the bedrock valleys are important 
aquifers. The glacial drift is generally less than 50 feet thick; however, the sand 
and gravel deposits tend to be thinner and discontinuous in occurrence throughout 
most of the field trip area. Thicker glacial deposits occur in several south-trend-
ing valleys cut into the bedrock surface. These buried bedrock valleys pass through 
Cumberland County a few miles east of the Embarras River and about 6 miles east of 
the western boundary of Clark County, roughly coinciding with Mill Creek. Water-
yielding sand and gravel beds occur in parts of these valleys. Thin glacial outwash 
gravels in the northern parts of the counties lying in front (that is, to the south) 
of the Shelbyville Morainic System also locally provide an adequate source for small 
ground-water supplies. Where glacial deposits yield water too slowly to supply the 
pump in a drilled well, the construction of a large in diameter, bored well may be 
necessary to obtain an adequate water supply. This type of well has a reservoir 
below the water level in the well. 
The uppermost bedrock in this area is part of the Pennsylvanian System of rocks and 
consists mostly of shale but does contain a few interbedded layers of limestone, fine-
grained sandstone, and coal. The shale yields little water. Small supplies of ground 
water are sometimes obtained from wells where the limestone and coal beds are frac-
tured or from sandstones. 
In general, ground water for domestic and farm supplies is available in xhe upper 
150 to 200 feet of earth materials, from either sand and gravel in the glacial drift 
or sandstone, limestone, or coal in the bedrock of Pennsylvanian age. Drilling to 
greater depths encounters ground water that is too highly mineralized for most uses. 
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Mileage to 
next point 
0.0 
0.1 
0.1 
0.15 
0.45 
0.85 
guide to the route 
Assemble in front of the Westfield Township High School gymnasium. 
Head east on West Mulberry Street. Note the historical marker 
on the south end of the school block. It reads as follows: 
WESTFIELD COLLEGE 
FOR MORE THAN FIFTY YEARS WESTFIELD COLLEGE WAS LOCATED ON 
THIS SITE. IT WAS FOUNDED AS A SEMINARY IN 1861 BY THE UNITED 
BRETHREN IN CHRIST AND INCORPORATED AS A COLLEGE IN 1865. 
THE SCHOOL WAS COEDUCATIONAL FROM THE BEGINNING AND IN 
SOME YEARS GRANTED BOTH BACHELOR'S AND MASTER'S DEGREES. 
ITS PEAK ENROLLMENT, REACHED IN 1909, WAS 160. IT CLOSED IN 
JUNE 1914. THREE YEARS LATER THE OLD COLLEGE BUILDING, THEN 
BEING USED BY WESTFIELD TOWNSHIP HIGH SCHOOL, WAS DESTROYED 
BY FIRE. 
Mileage from 
starting point 
0.0 
0. l 
0.2 
0.35 
0.8 
l. 65 
TURN LEFT (north) on South Madison Street. 
STOP, 4-way. CONTINUE AHEAD (north). This is one 
of the highest elevations on the field trip--~ 772 
feet (m.s.l. ). 
STOP, 2-way. TURN RIGHT (east) on West State Street. 
STOP, 2-way. CONTINUE AHEAD through business 
district. 
STOP, 2-way; state route 49 (Clark County 2120N, 
l50E). CONTINUE AHEAD (east). 
Discussion of Shelbyville Morainic System and Illinoian till plain (SW ~ 
SE ~ NE ~ SW ~Sec. 28, T. 12 N., R. 14 W., 2nd P.M., Clark County; 
Casey 15-minute quadrangle). 
STOP 
In this vicir.ity the Shelbyville Morainic System is several miles wide and consists 
of three broad ridges that were formed when Woodfordian glaciers reached their south-
ernmost advance during Wisconsinan time nearly 20,000 years ago. The outermost ridge 
upon which we are standing has been named the 11 Westfield Moraine.·~ About a mile to 
the north, and mostly hidden from our view here, is the Nevins Moraine, which gene-
rally is about the same elevation as the Westfield Moraine. About 1.5 miles north 
of the Nevins is the Paris Moraine (see route map). 
STOP 1 /Page 9 
STOP 
The crest of the Westfield Moraine at this point is 720 to 740 feet (m.s.l .), but 
it becomes 10 to 20 feet higher to the northeast and the southwest. The moraine 
rises about 120 feet above the Illinoian till plain to the south. The Westfield 
Moraine was formed when the front of the Shelbyville glacier stood just to the north. 
The front of the ice mass was melting away about as fast as new ice advanced to the 
glacier's terminus to drop its load of rock debris when the ice melted. Thus, the 
glacier was acting as a huge natural conveyor belt as· it carried the rock materials 
into this area from the north. The formation of a prominent ridge, such as the West-
field Moraine, indicates that the ice front stood . in this general area for a consid-
erable time. Scattered along the crest of the moraine are small knobs of glacial 
debris called 11 kames, 11 one of which stands northeast of the home on the north side 
of the road. This kame is about 20 feet higher than the general elevation of the 
crest iri this vicinity. 
0.0 
0.95 
l . 3 
0.9 
l . 05 
0.25 
l. 4 
0.15 
1. 65 
2.6 
3.9 
4.8 
5.85 
6. 1 
7.5 
7.65 
Leave Stop l. CONTINUE AHEAD (east). 
Cross gap in Westfield Moraine that was originally 
cut by a meltwater stream from the glacier when it 
stood just to the north. Gap now occupied by the 
North Fork Embarras River. 
Descend front of Westfield Moraine. 
TURN RIGHT (south) at crossroads (2150N, 540E). 
TURN RIGHT (west) at T-road intersection 
( 2050N, 560E). 
CAUTION, narrow bridge over McNary Branch. 
CAUTION, narrow concrete ford over North Fork 
Embarras River. 
Entrance to Connelly Gravel Producers pit; you MUST have permission 
to enter this property. Wisconsinan outwash gravels exposed in the 
operating pit (office: SE% SW% NE% Sec. 34, T. 12 N., R. 14 W., 
2nd P.M., Clark County; Casey 15-minute quadrangle). Walk north-
west about 0.2 mile to the operating pit. 
The melting Shelbyville glacier released huge quantities of sand and gravel that are 
part of the Henry Formation at this locality. These Wisconsinan age outwash gravels 
overlie Illinoian till here and vary in thickness up to about 20 feet. About 30 
years ago, and then again in recent years, gravel was dug from the east side of the 
river, but it was smaller-sized material than in this pit. In addition, a consider-
able amount of Ice Age wood mixed with those gravels. Samples of the wood that were 
studied indicated that it is about 20,000 years old. 
Note the variety of rock types that are found in this deposit. Glaciers carried 
igneous and metamorphic rocks from as far away as Canada, mixing them with weaker 
sedimentary rocks from Illinois. The large size of some of the specimens, up to 
2 to 3 feet in diameter, indicates that a large volume of swift-flowing water was 
available for transporting them after they melted out of the ice. This deposit is 
south-southeast of the gap in the Westfield Moraine that was crossed at mileage 2.6. 
CAUTION, do NOT throw rocks or mix the piled rocks in the area. 
Paae 1 0/STOP 2 
0.0 
0.3 
0.2 
0.7 
7.65 
7.95 
8.15 
8.85 
Leave Stop 2. CONTINUE AHEAD (west). 
Oil wells to left are in the Westfield Oil Field. 
TURN RIGHT (north) at T-road intersection 
(2050N, 320E) and ascend Westfield Moraine. 
Exposure of Shelbyville till and Peoria Loess in west side of roadcut 
and discussion of sub-glacial channel (NW % NW % SE % SW % Sec. 
27, T. 12 N., R. 14 W., 2nd P.M., Clark County; Casey 15-minute 
quadrangle). 
The section exposed here is as follows: 
QUATERNARY SYSTEM 
Pleistocene Series 
Wisconsinan Stage 
Woodfordian Substage 
Peoria Loess--Modern Soil developed in Peoria Loess; grayish yellow silt; 
very soft; 3 to 4 ft. 
Wedron Formation--till with pockets of gravel containing large boulders; 
10 to 15 ft. 
The valley of the North Fork of the Embarras River and its tributaries served as a 
subglacial channel when the Shelbyville glacier stood at the position of the crest 
of the Westfield Moraine. The subglacial channel drained water that collected on 
the subglacial floor near the margin of the ice. It also served as an outlet for 
post-glacial drainage when the ice margins stood at the position of the Nevins 
Moraine. 
The approximate pattern of the subglacial drainage system, is shown on the topo-
graphic map of the area by the distribution of the present streams. Note that two 
of the major tributaries trend east-west along the back slope of the Westfield 
Moraine. Fine gravel and sand are present along the valley. 
0.0 
0.05 
1. 75 
0.5 
0.8 
Leave Stop 3. CONTINUE AHEAD (north). 8.85 
8.9 STOP, 1-way at T-road intersection. TURN LEFT 
(west) on blacktop (2120N, 350E). 
10.65 STOP, 2-way; state route 49 (2120N, 150E). 
TURN LEFT (south) on route 49. 
11.15 Oil wells on both sides of route 49 are in the 
Westfield Oil Field. 
11.95 Historical monument to the riqht in roadside park. 
ILLINOIS' SEARCH FOR PETROLEUM 
DISCOVERY OF OIL IN PENNSYLVANIA IN 1859 CREATED NATIONWIDE 
INTEREST. SIGNS OF PETROLEUM HAD BEEN OBSERVED IN ILLINOIS 
LONG BEFORE 1865 WHEN ONE OF THE FIRST WELLS WAS DRILLED 
ABOUT THREE MILES SOUTH AND % MILE WEST OF HERE. THIS WELL 
WAS UNSUCCESSFUL BUT THE DRILLERS BELIEVED OIL WAS PRESENT 
AND FORMED THE CLARK COUNTY PETROLEUM AND MINING COMPANY 
IN 1866. LATER A NEARBY TOWN WAS NAMED OILFIELD. THE COMPANY 
LOST INTEREST BECAUSE POOR DRILLING METHODS KEPT MOST OF 
THE OIL TRAPPED UNDERGROUND. IMPROVED TECHNOLOGY LED TO A 
SUCCESSFUL WELL BEING DRILLING NEAR HERE IN 1905. 
STOP 3/Page 11 
STOP 
® 
1. 9 
0. 1 
STOP 0. 6 
13.8~ 
13.95 
14.55 
CAUilUN, prepare to turn right. 
TURN RIGHT (west) at crossroads (1800N, 150E). 
View of Westfield Moraine and discussion of Westfield Oil Field (NW Y<t 
NE Y<t NE Y<t NE Y<t Sec. 18, T. 11 N., R. 14 W., 2nd P.M., Clark County; 
Casey 15-minute quadrangle). 
The Westfield Moraine is the prominent ridge about 2 miles to the north and north-
west. From this vantage point on the Illinoi-an till plain it looks more impressive 
than it does close-up because outwash deposits in front of the moraine have reduced 
its steepness. 
From this locality to the end of the field trip, the itinerary is across the Illi-
noian till plain, which extends southward almost to the Ohio Rivel~. Although the 
general upland surface of the Illinoian till plain is relatively flat, it has been 
deeply dissected in some areas by streams that have cut valleys during the 175,000 
years or so since the Illinoian glacier melted away. Scattered across this upland 
surface are low kames. 
Westfield Oil Field, one of the oldest in Illinois, was discovered in 1904. Although, 
as noted on the historical marker, drilling had been done in this area in the 1860s, 
it was 1904 before the search for oil commenced here again. Because of the earlier 
reports of gas and some oil show from the earlier drilling~ coupled with the name of 
the hamlet, "Oilfield," just to the south, a hole was drilled near the southwest cor-
ner of Section 17, about a mile south southeast of this stop. The well produced gas, 
but the oil found was so minor that the well was completed as a gas well. Then in 
October 1904, the first oil was produced from a well on the J.(T. ?) S. Phillips farm 
here in the NE l/4 of Sec. 18. By 1907, drilling in this area had nearly outlined 
the field and the quest for deeper oil zones began in 1908. By 1909, several hundred 
wells had been completed above a depth of about 900 feet. Imagine the activity in 
this township during April 1909, when 39 wells were completed! All were producers 
and had an average production of 32.5 barrels of oil per day. On the K. and S. Young 
farm, Sec. 17, during 1910 oil was found in t he Ordovician between 2,300 and 2,400 f eet 
deep. By that time, the production of wells in this field ranged from about 5 to 700 
barrels per day, but the average was approximately 38 barrels per day. From 1904 
through 1976, 1,840 we 'lls have been completed in this field, 6 of which were drilled 
during 1976. At the end of 1976, there were 236 producing wells in this field. (See 
fig. 5 for a di agram of a typical oil production unit in Illinois). 
The Westfield Oil Field is developed in a dome situated near the crest of the La Salle 
Anticlinal Belt and covers more than 15 square miles (see route map). Production has 
come from 25 feet of Pennsylvanian sandstone at a depth of 280 feet; from Missi ssip-· 
ian Westfield Lime$tOne at a depth of 335 feet; from 18 feet of Mississippian Carper 
Sandstone at a depth of 875 feet; and from 40 feet of Ordovician Trenton Limestone 
at a depth of 2,300 feet (figs. 2 and 6). 
0.0 14.55 Leave Stop 4. CONTINUE AHEAD (west). 
0.8 15.35 Enter Coles County. CONTINUE AHEAD (west). 
0.5 15.85 TURN LEFT (south) at crossroads (2420E, 200N). 
1. 0 16.85 TURN LEFT (east) at T-road intersection 
( 2420E, lOON) . 
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3. Gravity and heat in an oil-fired HEATER TREATER sep-
arate the oil from the salt water. Oil flows out of the top and 
water out the bottom. 
Cleaned oil is held in the 
STOCK TANK until it is 
2. Motor- or engine-driven 
PUMP lifts the fluid out of 
the producing layer and 
pushes it through the 
system. 
5 . Salt water flows 
into a pit to 
evaporate, into 
a disposal well, 
or through a 
treatment plant 
into a water-
flood well. 
I2"tubing 
1. · Oil and salt water flow into the well chamber through 
fractures, cavities, and spaces between the grains of the 
rock bed that is the PRODUCING LAYER (the "oil 
sand" or "pay zone"). 
Figure 5. Schematic diagram of a common type of oil production unit in Illinois. 
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Figure 6. A block diagram showing the generalized structure and thicknesses of the Paleozoic rock layers in the region around the 
field trip area. The outlines of the old southeastern Illinois oil fields are shown by hatching (ij//111~ on the surface 
of the block. The approximate locations of the oil-producing rock layers, or pay zones, are shown by named, black 
lenses(---) along the side of the block. (From ISGS Cir. 110, 1944, out of print) 
0.5 
0.9 
17.35 
18.25 
Enter Clark County. CONTINUE AHEAD (east). 
CAUTION, narrow culvert. CONTINUE AHEAD (east). 
Beyond the culvert to the east and to the left of the road is the SW corner of 
Sec. 17, the K. and E. Young farm. This is close to the location of the first hole 
drilled and completed as a gas well in 1904. 
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0.85 
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0.95 
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18.8 
19.7 
20.55 
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This is the site of the former hamlet of Oilfield. 
CONTINUE AHEAD (east). 
STOP, 2-way; (1700N, 150E). TURN RIGHT (south) on 
state route 49. 
See ahead the small kame that highway cuts through: 
several silos are located on the west side of the 
kame. 
Cross apex of the small kame. 
CAUTION, prepare to turn right. 
TURN RIGHT at crossroads (1250N, l50E). 
STOP, 2-way; at crossroads (l250N, lOOE). CONTINUE 
AHEAD (west); rough crossing. 
STOP, 1-way; T-road intersection (1240N, OOOE). 
TURN LEFT (south). Enter Cumberland County. 
Here the itinerary briefly follows the boundary between lands surveyed from the 
Second Principal Meridian (2nd P.M.) in Indiana and the Third Principal Meridian 
(3rd P.M.) in Illinois. 
In 1804, initial surveying from the 2nd P.M. (fig. 7) was carried west of Vincennes, 
Indiana. This survey became the basis for surveying about 10 percent of what is now 
eastern Illinois. Because the western boundary of this tract had not been establish-
ed with certainty, it was decided in 1805 to designate the 3rd P.M. as beginning at 
the mouth of the Ohio River and extending northward, to facilitate surveying new land 
cessions. By late 1805 a base line had been run due east to the Wabash River and due 
west to the Mississippi River from the 3rd P.M. During March 1806, surveying com-
menced northward on both sides of the 3rd P.M. Sometime after the selection of an 
initial point from which to establish a base line and from which the surveys were to 
be laid out, the base line apparently was arbitrarily moved north 36 miles, where it 
roughly coincides with the base line of the 2nd P.M. 
The township and range system permits the accurate identification of most parcels 
of land in Illinois to facilitate the sale and transfer of public and private lands. 
In the early 1800s, each normal township was divided to the best of the surveyor's 
ability into 36 sections, each of which was 1 mile square and contained 640 acres 
(see route map). 
Township and range lines in figure 8 do not form a perfect rectangular grid over the 
state because of the use of different base lines and principal meridians and because 
minor offsets were necessary to compensate for the Earth's curvature. The surveying 
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corrections producing the minor offsets were usually made at regular intervals of -
about 30 miles. Figure 8 shows what happened when the survey from the 2nd .P.M. met 
the survey. from the 3rd P.M. From Iroquois County south to White County, only narrow 
partial townships could be made where the two surveys met, These partial townships 
are all located in R. 11 E. and, in most places, are less than one section wide (see 
route map). 
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Figure 8. Index map. (From ISGS "Guide to the 
Use of Illinois Topographic Maps," 1978) 
TURN RIGHT (west) at T-road intersection 
(1240N, OOOE)~ Enter Cumberland County. 
TURN LEFT (west) at T~road intersection. 
Kame to left. The oil wells here are in the 
Siggins Oil Field. 
BEAR LEFT AND THEN RIGHT: CONTINUE AHEAD (west). 
Cross Range Creek, 
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0.35 
0.35 
0.05 
0.15 
26~3 
26.65 
26.7 
26.85 
TURN LEFT (south} at T-road intersection. 
CAUTION, watch for trucks in shop area of oil 
field. 
TURN RIGHT (west). 
Discussion of the Siggins Oil Field (SE% SW% SE% SW% Sec. 12, 
T. 10 N., R. 10 E., 3rd P.M., Cumberland County; Toledo 15-minute 
quadrangle). 
STOP 
® 
Siggins Oil Field, discovered in 1906, is developed in a dome covering about 7 square 
miles near the crest of the La Salle Anticlinal Belt (see route map). Production 
has been from four Pennsylvanian sandstone pay zones (fig. 2): the Upper Siggins 
and Lower Siggins occur in the Spoon Formation, and the 3rd and 4th Siggins occur in 
the lower part of the underlying Abbott Formation. These sandstone reservoirs range 
in thickness from about 16 to nearly 40 feet and occur at depths of 400 to more than 
600 feet. In addition to the Pennsylvanian production, a small amount of oil is re-
covered from some 60 feet of Ordovician Trenton Limestone Group at a depth of 3,013 
feet. 
This field is still active because secondary oil recovery methods using waterflood-
ing have been practiced here. Water is pumped down into the producing horizons 
through 11 input wells." These wells are located under the small steel boxes occurring 
in rows throughout parts of the field. The water is forced through the reservoir 
rock and flushes the oil ahead of it toward "recovery wells" from which the oil is 
pumped to the surface. Waterflooding operations have more than doubled the rate of 
oil production from the field. Waterflooding, therefore, is one of the most impor-
tant conservation measures used in the oil industry. 
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Leave Stop 5. CONIINUE AHEAD (west) and turn 
1 eft (south). 
CAUTION, narrow bridge. CONTINUE AHEAD (south). 
TURN LEFT (east) at T-road intersection. 
TURN LEFT (east) at T-road intersection. 
TURN RIGHT (south) and cross I-70 overpass. 
TURN RIGHT (south) at T-road intersection on 
Clark County Line (1050N, OOOE). 
STOP, 1-way; T-road intersection. TURN LEFT 
(northeast}. 
STOP, 2-way; crossroads (1030N, OlOE). CONTINUE 
AHEAD (southeast) across U.S. route 40 into Casey. 
CAUTION, stoplight. TURN RIGHT (south) on South 
Central Avenue (state route 49). 
CAUTION, Conrail Crossing; 3 tracks. CONTINUE 
AHEAD (south). 
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STOP 
® 
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31.8 
31.9 
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Prepare to turn left. The hill just ahead is a 
small kame that is situated on the south side of 
Casey. 
TURN LEFT (east) on East Van Buren Street. 
STOP, 2-way. Cross Southeast 4th Street and enter 
Casey Township Park. 
CAUTION, circle drive, BEAR RIGHT (south) along 
east side of ball diamond. 
LUNCH STOP. Casey Township Park (SW ~ SE ~ SW ~ Sec. 20, 
T. 10 N., R. 14 W., 2nd P.M., Clark County; Casey 15-minute quad-
rangle). 
Leave Stop 6. CONTINUE AHEAD (south). 
STOP, 1-way; T-road intersection. TURN LEFT (east). 
STOP, 1-way; T-road intersection. TURN LEFT (north) 
1 on Southeast 8th Street (1000N, 150E). 
STOP, 4-way; East Washington Avenue. CONTINUE 
AHEAD (north). 
CAUTION, Conrail Crossing; 2 tracks. CONTINUE 
AHEAD (north). 
STOP, 1-way; T-road intersection. TURN RIGHT 
(northeast) on East Main Street (Old U.S. route 40). 
Casey City limits. CONTINUE AHEAD (northeast). 
Prepare to turn right. 
TURN RIGHT (south) at T-road intersection 
(1220N, 550E). 
Good view to left of Marathon Tank Farm. This 
tank farm is located on Marathon's 22-inch main 
trunk line for crude oil that runs from Wood 
River, Illinois, to Lima, Ohfo, and_eventually 
to Detroit, Michigan. Several lines come into 
this station from southern Illinois, including 
lines from their refinery at Robinson. Eight of 
the 18 tanks here hold refined products such as 
gasoline, fuel oil, and kerosene, and the remain-
der hold crude oil. These tanks have capacities 
ranging from 55,000 to 278,000 barrels (42-gallon 
barrels) for a farm capacity of 1,958,000 barrels. 
CAUTION, UNGUARDED Conrail Crossing. CONTINUE 
AHEAD (south). 
l. 3 39.0 
0.15 39.15 
CAUTION, crossroads (llOON, 530E). TURN RIGHT 
(west). 
To right is old type pumpjack that was operated 
by a push rod from the metal building to the north. 
At one time, several pumpjacks were operated by the 
same engine house. 
0.6 
l. 7 
0.1 
39.75 
41.45 
41.55 
STOP, 1-way; T-road intersection (llOON, 450E). 
TURN LEFT (south). 
CAUTION, 1-lane bridge. 
Illinoian till exposure on east side of road and old type pump jack on 
the west side of the road (SEcor NE% SW% Sec. 26, T. 10 N., R. 14 
W., 2nd P.M., Clark County; Casey 15-minute quadrangle). 
The following section is exposed here: 
QUATERNARY SYSTEM 
Pleistocene Series 
Illinoian Stage 
Monican Substage 
Glasford Formation 
Vandalia Till Member 
Modern Soil developed in top of Sangamon Soil~ark gray brown, 
leached, pebb 1 y, humus; more than 4 in. ; 11 A" hori zan; grades 
downward into: 
Till--Sangamon Soil developed in+ 3ft.; yellowish brown, 
silty, stony; becomes harder and contains more manganese 
streaks and blebs downward; slightly calcareous in bottom 
2 in. only; 11 8" soil horizon; (sample no. 2 top 3 in.; no. 3 
middle 4 in.; no. 4 bottom 2 in.). 
Till--pinkish gray with irregular yellowish gray masses scattered 
throughout in the upper 2 ft. or more; stony, calcareous, 
hard, compact; stones up to 4 in. in diameter; (sample no. 5 
from top 4 in.; no. 6 about 15 in. below top); calcareous 11 C11 
soil horizon; base concealed; 3 ft. or more 
An X-ray study of the samples gave the following results! 
Clay mineral analysis (totals 100%) 
EX = % expandable clay minerals 
I = % illite 
K + C = % kaolinite & chlorite 
Carbonate analysis 
c = number of counts per second of calcite 
D = number of counts per second of dolomite 
EX I K + C c D 
(%) (%) (%) 
No. 4 36 49 15 
No. 5 33 56 11 14 13 
No. 6 33 56 11 35 29 
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STOP 
Vermiculite is quite common in the Sangamon Soil except for the bottom 2 in. and 
appears to be forming in place from the destruction of the clay minerals. 
West of the road is an old type of oil well pumpjack that is connected by a steel 
push rod to an enginehouse beyond the nose of the hill. When the oil fields were 
first developed during the early part of this century, there were few regulations 
governing the number and spacing of wells, and there was no electricity here for 
power. As a result, enginehouses were built to supply the pumping power for nearby 
wells. Generally, these enginehouses had either steam engines or ones that operated 
on the natural gas produced in nearby wells. The engine was connected to a large 
eccentric that transmitted a horizontal stroking motion to the pumpjack via the steel 
push rod. As many as 40 wells could be operated from a single engine, but generally, 
the number was 25 to 30. Some of the wells were productive enough that they could be 
pumped continuously, but others could only be pumped for short intervals. It was re-
latively simple to connect and/or disconnect the steel push rods at the rear of the 
enginehouse. These older units are being phased out of the Illinois oil fields. 
This area has some of the remaining examples of the earlier oil recovery equipment. 
0.0 41.55 
0.25 41.8 
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0.35 45.35 
STOP 
-------------------------------------------------
Leave Stop 7. CONTINUE AHEAD (south). 
To the left is another old type pumpjack with an 
enginehouse located just behind it. 
TURN RIGHT (west) at T-road intersection 
(870N, 450E). 
Notice the even upland surface through this area. 
TURN RIGHT (north) at T-road intersection 
(890N, 320E). 
TURN LEFT (west) at T-road intersection 
(930N, 330E). 
CAUTION, TURN LEFT (south) at crossroads 
(950N, 230E). 
CAUTION, TURN LEFT (east) and enter quarry office 
area. BEWARE OF TRUCKS! YOU MUST HAVE PERMISSION 
TO ENTER THIS QUARRY! 
® 
Exposures of Pennsylvanian Livingston Limestone Member at Western 
Materials Company quarry (office: SW% NW% SE % SW% Sec. 28, 
T. 10 N., R. 14 W., 2nd P.M., Clark County; Casey 15-minute quad-
rangle). YOU MUST HAVE PERMISSION TO ENTER THIS 
QUARRY! 
The Western Materials Company 
Even though shale streaks and 
agricultural limestone, it is 
stone available in this area. 
costly to ship here. 
quarry primarily provides roadstone for this area. 
partings keep the stone from making a high quality 
locally used for this purpose because it is the only 
Good quality ag stone from other areas would be too 
From 10 to 20 feet of Pleistocene glacial deposits, mainly Illinoian till, must be 
removed from the top of the stone before it can be quarried. Bulldozers remove this 
overburden. The upper surface of the limestone frequently shows long scratches, 
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called 11 glacial striae, 11 that were cau.sed by hard rocks being dragged slowly across 
the softer surface by the glaciers. The north-south orientation of the str~ae shows 
that the glacier moved in that direction. 
The Liv1ngston Limestone Member is the top unit of the Pennsylvanian Bond Formation 
(fig. 2). This limestone was deposited in a shallow sea that covered the Midconti-
nent region some 285 million years ago. Here the stone ranges from 15 to 18 feet 
thick; is light to medium gray, fine grained, hard, compact, somewhat brecciated 
locally, fossiliferous (brachiopods and crinoid stem fragments); medium to thick 
bedded. 
DO NOT CLIMB ON THE FACE***WATCH FOR LOOSE ROCKS ABOVE YOU! 
PROPERTY OWNERS 
Stop No. 2 
Stop No. 6 
Stop No. 8 
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PLEISTOCENE GLACIATIONS IN ILLINOIS 
Origin of the Glaciers 
During the past million years or so, the period of time called the 
Pleistocene Epoch, most of the northern hemisphere above the 50th parallel has 
been repeatedly covered by glacial ice. Ice sheets formed in sub-arctic regions 
four different times and spread outward until they covered the northern parts 
of Europe and North America. In North America the four glaciations, in order 
of occurrence from the oldest to the youngest, are called the Nebraskan, Kansan, 
Illinoian, and Wisconsinan Stages of the Pleistocene Epoch. The limits and 
times of the ice movement in Illinois are illustrated in the following pages 
by several figures. 
The North American ice sheets developed during periods when the mean 
annual temperature was perhaps 4° to 7° C (7° to 13° F) cooler than it is now 
and winter snows did not completely melt during the summers. Because the cooler 
periods lasted tens of thousands of years, thick masses of snow and ice accumu-
lated to form glaciers. As the ice thickened, the great weight of the ice and 
snow caused them to flow outward at their margins, often for hundreds of miles. 
As the ice sheets expanded, the areas in which snow accumulated probably also 
increased in extent. 
Tongues of ice, called lobes, flowed southward from the Canadian 
centers near Hudson Bay and converged in the central lowland between the Appa-
lachian and Rocky Mountains. There the glaciers made their farthest advances 
to the south. The sketch below shows several centers of flow, the general 
directions of flow from the centers, and the southern extent of glaciation. 
Because Illinois lies entirely in the central lowland, it has been invaded by 
glaciers from every center. 
Effects of Glaciation 
Pleistocene glaciers and the waters melting from them changed the 
landscapes they covered. The glaciers scraped and smeared the landforms they 
overrode, leveling and filling many of the minor 
valleys and even some of the larger ones. Moving 
ice carried colossal amounts of rock and earth, 
for much of what the glaciers wore off the ground 
was kneaded into the moving ice and carried along, 
often for hundreds of miles. 
The continual floods released by melting 
ice entrenched new drainageways, deepened old ones, 
and then partly refilled both with sediments as 
great quantities of rock and earth were carried 
beyond the glacier fronts. According to some 
estimates, the amount of water drawn from the sea 
and changed into ice during a glaciation was 
probably enough to lower sea level more than 300 
feet below present level. Consequently, the 
melting of a continental ice sheet provided a 
tremendous volume of water that eroded and trans-
ported sediments. 
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In most of Illinois, then, glacial and meltwater deposits buried the 
old rock-ribbed, low, hill-and-valley terrain and created the flatter landforms 
of our prairies. The mantle of soil material and the deposits of gravel, sand, 
and clay left by the glaciers over about 90 percent of the state have been of 
incalculable value to Illinois residents. 
Glacial Deposits 
The deposits of earth and rock materials moved by a glacier and 
deposited in the area once covered by the glacier are collectively called 
drift. Drift that is ice-laid is called till. Water-laid drift is called 
outwash. 
Till is deposited when a glacier melts and the rock material it 
carries is dropped. Because this sediment is not moved much by water, a till 
is unsorted, containing particles of different sizes and compositions. It is 
also unstratified (unlayered). A till may contain materials ranging in size 
from microscopic clay particles to large boulders. Most tills in Illinois are 
pebbly clays with only a few boulders. 
Tills may be deposited as end moraines, the arc-shaped ridges that 
pile up along the glacier edges where the flowing ice is melting as fast as it 
moves forward. Till also may be deposited as ground moraines, or till plains, 
which are gently undulating sheets deposited when the ice front melts back, or 
retreats. Deposits of till identify areas once covered by glaciers. North-
eastern Illinois has many alternating ridges and plains, which are the succes-
sion of end moraines and till plains deposited by the Wisconsinan glacier. 
Sorted and stratified sediment deposited by water melting from the 
glacier is called outwash. Outwash is bedded, or layered, because the flow of 
water that deposited it varied in gradient, volume, velocity, and direction. 
As a meltwater stream washes the rock materials along, it sorts them by size--
the fine sands, silts, and clays are carried farther downstream than the coarser 
gravels and cobbles. Typical Pleistocene outwash in Illinois is in multilayered 
beds of clays, silts, sands, and gravels that look much like modern stream 
deposits. 
Outwash deposits are found not only in the area covered by the ice 
field but sometimes far beyond it. Meltwater streams ran off the top of the 
glacier, in crevices in the ice, and under the ice. In some places, the cobble-
gravel-sand filling of the bed of a stream that flowed in the ice is preserved 
as a sinuous ridge called an esker. Cone-shaped mounds of coarse outwash, 
called kames, were formed where meltwater plunged through crevasses in the ice 
or into ponds along the edge of the glacier. 
The finest outwash sediments, the clays and silts, formed bedded 
deposits in the ponds and lakes that filled glacier-dammed stream valleys, the 
sags of the till plains, and some low, moraine-diked till plains. Meltwater 
streams that entered a lake quickly lost speed and almost immediately dropped 
the sands and gravels they carried, forming deltas at the edge of the lake. 
Very fine sand and silts were moved across the lake bottom by wind-generated 
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currents, and the clays, which stayed in suspension longest, slowly settled 
out and accumulated with them. 
Along the ice front, meltwater ran off in innumerable shifting and 
short-lived streams that laid down a broad, flat blanket of outwash that formed 
an outwash plain. Outwash was also carried away from the glacier in valleys 
cut by floods of meltwater. The ~fississippi, Illinois, and Ohio Rivers occupy 
valleys that were major channels for meltwaters and were greatly widened and 
deepened during times of the greatest meltwater floods. When the floods waned, 
these valleys were partly filled with outwash far beyond the ice margins. Such 
outwash deposits, largely sand and gravel, are known as valley trains. Valley 
trains may be both extensive and thick deposits. For instance, the long valley 
train of the Mississippi Valley is locally as much as 200 feet thick. 
Loess and Soils 
One of the most widespread sediments resulting from glaciation was 
carried not by ice or water but by wind. Loess is the name given to such 
deposits of windblown silt and clay. The silt was blown from the valley trains 
on the floodplains. Most loess deposition occurred in the fall and winter 
seasons when low temperatures caused meltwater floods to abate, exposing the 
surfaces of the valley trains and permitting them to dry out. During Pleisto-
cene time, as now, west winds prevailed, and the loess deposits are thickest 
on the east sides of the source valleys. The loess thins rapidly away from 
the valleys but extends over almost all the state. 
Each Pleistocene glaciation was followed by an interglacial stage 
that began when the climate warmed enough to melt the glaciers and their snow-
fields. During these warmer intervals, when the climate was similar to that 
of today, drift and loess surfaces were exposed to weather and the activities 
of living things. Consequently, over most of the glaciated terrain, soils 
developed on the Pleistocene deposits and altered their composition, color, 
and texture. Such soils were generally destroyed by later glacial advances, 
but those that survive serve as keys to the identity of the beds and are 
evidence of the passage of a long interval of time. 
Glaciation in a Small Illinois Region 
The following diagrams show how a continental ice sheet might have 
looked as it moved across a small region in Illinois. They illustrate how it 
could change the old terrain and create a landscape like the one we live on. 
To visualize how these glaciers looked, geologists study the landforms and 
materials left in the glaciated regions and also the present-day mountain 
glaciers and polar ice caps. 
The block of land in the diagrams is several miles wide and about 10 
miles long. The vertical scale is exaggerated--layers of material are drawn 
thicker and landforms higher than they ought to be so that they can be easily 
seen. 
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1. The Region Before Glaciation - Like most of Illinois, the region illustrated is under-
lain by almost flat-lying beds of sedimentary rocks--layers of sandstone ( :.·:·:y ) • limestone 
(:55=), and shale ( - -). Millions of years of erosion have planed down the bedrock (BR), 
creating a terrain of low uplands and shallow valleys. A residual soil weathered from local 
rock debris covers the area but is too thin to be shown in the drawing. The streams illus-
trated here flow westward and the one on the right flows into the other at a point beyond 
the diagram. 
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2. The Glacier Advances Southward - As the glacier (G) spreads out from its snowfield, it 
scours (SC) the soil and rock surface and quarries (Q)--pushes and plucks up--chunks of bed-
rock. '.lhese materials are mixed into the ice and make up the glacier's "load." Where 
roughnesses in the terrain slow or stop flow (F'), the ice "current" slides up over the 
blocked ice on innumerable shear planes (S). Shearing mixes the load very thoroughly. As 
the glacier spreads, long cracks called "crevasses" (C) open parallel to the direction of 
ice flow. The glacier melts as it flows forward, and its meltwater erodes the terrain in 
front ot the lee, deepening (D) some old valleys before the ice covers them. Meltwater 
washes away some of the load freed by melting and deposits it on the outwash plain (OP). 
The advancing glacier overrides its outwash and in places scours much of it up again. The 
glacier may be 5000 or so teet thick , except near its margin. Its ice front advances per-
haps as much as a third of a mile per year. 
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3. The Glacier Deposits an End Moraine - After the glacier advanced across the area, the 
climate warmed and the ice began to melt as fast as it advanced. The ice front (IF) is now 
stationary, or fluctuating in a narrow area, and the glacier is depositing an end moraine. 
As the top of the glacier melts, some of the sediment that was mixed in the ice accumu-
lates on top of the glacier. Some is carried by meltwater onto the sloping ice front (IF) 
and out onto the plain beyond. Some of the debris slips down the ice front in a mudflow (FL). 
Meltwater runs throUgh the ice in a crevasse (C). A superglacial stream (SS) drains the top 
of the ice, forming an outwash fan (OF). Moving ice has overridden an immobile part of the 
front on a shear plane (S). All but the top of a block of ice (B) is buried by outwash (0). 
Sediment from the melted ice of the previous advance (figure 2) was left as a till layer 
(T), part of which forms the till plain (TP). A shallow, marshy lake (L) fills a low place 
in the plain. Although largely filled with drift, the valley (V) remained a low spot in the 
terrain. As soon as its ice cover melted, meltwater drained down the valley. cutting it 
deeper. Later, outwash partly refilled the valley--the outwash deposit is called a valley 
train (VT). Wind blows dust (DT) off the dry floodplain. The dust will form a loess deposit 
when it settles. 
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~. The Region after Glaciation - The climate has warmed even more, the whole ice sheet has 
melted, and the glaciation has ended. The end moraine (EM) is a low, broad ridge between the 
outwash plain (OP) and till plains (TP). Run-off from rains cuts stream valleys into its 
slopes. A stream goes through the end moraine along the channel cut by the meltwater that 
ran out of the crevasse in the glacier. 
Slopewash and vegetation are filling the shallow lake. The collapse of outwash into the 
cavity left by the ice block's melting has made a kettle (K). The outwash that filled a 
tunnel draining under the glacier is preserved in an esker (E). The hill of outwash left 
where meltwater dumped sand and gravel into a crevasse or other depression in the glacier or 
at its edge is a kame (KM). A few feet of loess covers the entire area but cannot be shown 
at this scale. 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTHIAN 
(2nd interglacial) 
KANSAN 
(2nd glacial) 
AFTON IAN 
(1st interglacial) 
NEBRASKAN 
(1st glacial} 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7 ,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Lim an 
300,000 
600,000 
700,000 
900,000 
~ 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift' loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift' loess 
Soil, mature profile 
of weathering 
Drift 
1,200,000 or mo:e 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains~ 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River ·and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
SEQUENCE OF GLACIATIONS AND INTERGLACIAL 
DRAINAGE IN ILLINOIS 
I. 
NEBRASKAN 
inferred glacial I imit 
LIMAN 
glacial advance 
ALTON IAN 
glacial advance 
6. 
AFTON IAN 
major drainage 
MONICAN 
glacial advance 
WOODFORDIAN 
glacial advance 
KANSAN 
inferred glociallimits 
JUBILEEAN 
glacial advance 
WOODFORDIAN 
Valparaiso ice and 
Kankakee Flood 
YARMOUTH IAN 
major drainage 
SANGAMONIAN 
major drainage 
VALDERAN 
drainage 
(From Willman and Frye, "Pleistocene Stratigraphy of Illinois," ISGS Bull. 9~, 
fig. 5, 1970.) 
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EXPLANATION 
HOLOCENE AND WISCONSINAN 
Rm Alluvium sand dunes ~ and g~avel terrace~ 
WISCONSINAN 
~ Lake deposits 
WOODFORDIAN 
B1l~:ll Moraine 
~ Front of morainic system 
, }~ ~, ] Ground moraine 
ALTONIAN 
[\~~~{~~1 Till plain 
ILLINOIAN 
ITITIIJ Moraine and ridged drift 
D Groundmoraine 
KANSAN 
~Till plain 
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DEPOSITIONAL HISTORY OF THE PENNSYLVANIAN ROCKS 
At the close of the Mississippian Period, about 310 million years ago, 
the Mississippian sea withdrew from the Midcontinent region. A long interval of 
erosion took place early in Pennsylvanian time and removed hundreds of feet of 
the pre-Pennsylvanian strata, completely stripping them away and cutting into 
older rocks over large areas of the Midwest. An ancient river system cut deep 
channels into the bedrock surface. Erosion was interrupted by the invasion of 
the Morrowan (early Pennsylvanian) sea. 
Deposi'tional conditions in the Illinois Basin during the Pennsylvanian 
Period were somewhat similar to those that existed during Chesterian (late Missis-
sippian) time. A river system flowed southwestward across a swampy lowland, car-
rying mud and sand from highlands in the northeast. A great delta was built out 
into the shallow sea (see paleogeography map on next page). As the lowland stood 
only a few feet above sea level, only slight changes in relative sea level caused 
great shifts in the position of the shoreline. 
Throughout Pennsylvanian time the Illinois Basin continued to subside 
while the delta front shifted owing to worldwide sea level changes, intermittent 
subsidence of the basin, and variations in the amounts of sediment carried seaward 
from the land. These alternations between marine and nonmarine conditions were 
more frequent than those during pre-Pennsylvanian time, and they produced striking 
lithologic variations in the Pennsylvanian rocks. 
Conditions at various places on the shallow sea floor favored the deposi-
tion of sandstone, limestone, or shale. Sandstone was deposited near the mouths 
of distributary channels. These sands were reworked by waves and spread as thin 
sheets near the shore. The shales were deposited in quiet-water areas--in delta 
bays between distributaries, in lagoons behind barrier bars, and in deeper water 
beyond the nearshore zone of sand deposition. Most sediments now recognized as 
limestones, which are formed from the accumulation of limey parts of plants and 
animals, were laid down in areas where only minor amounts of sand and mud were 
being deposited. Therefore, the areas of sandstone, shale, and limestone deposi-
tion continually changed as the position of the shoreline changed and as the delta 
distributaries extended seaward or shifted their positions laterally along the 
shore. 
Nonmarine sandstones, shales, and limestones were deposited on the deltaic 
lowland bordering the sea. The nonmarine sandstones were deposited in distributary 
channels, in river channels, and on the broad floodplains of the rivers. Some sand 
bodies, 100 or more feet thick, were deposited in channels that cut through many of 
the underlying rock units. The shales were deposited mainly on floodplains. Fresh-
water limestones and some shales were deposited locally in fresh-water lakes and 
swamps. The coals were formed by the accumulation of plant material, usually where 
it grew, beneath the quiet waters of extensive swamps that prevailed for long inter-
vals on the emergent delta lowland. Lush forest vegetation, which thrived in the 
warm, moist Pennsylvanian climate, covered the region. The origin of the underclays 
beneath the coals is not precisely known, but they were probably deposited in the 
swamps as slackwater muds before the formation of the coals. Many underclays con-
tain plant roots and rootlets that appear to be in their original places. The for-
mation of coal marked the end of the nonmarine portion of the depositional cycle, 
for resubmergence of the borderlands by the sea interrupted nonmarine deposition, 
and marine sediments were then laid down over the coal. 
PD - 2 
Paleogeography of Illinois-Indiana region during Pennsylvanian time. The 
diagram shows the Pennsylvanian river delta and the position of the shore-
line and the sea at an instant of time during the Pennsylvanian Period. 
Pennsylvanian Cyclothems 
Because of the extremely varied environmental conditions under which 
they formed, the Pennsylvanian strata exhibit extraordinary variations in thick-
ness and composition, both laterally and vertically. Individual sedimentary units 
are often only a few inches thick and rarely exceed 30 feet thick. Sandstones and 
shales commonly grade laterally into each other, and shales sometimes interfinger 
and grade into limestones and coals. The underclays, coals, black shales, and 
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limestones, however, display remarkable lateral continuity for such thin units 
(usually only a few feet thick). Coal seams have been traced in mines, outcrops, 
and subsurface drill records over areas comprising several states. 
The rapid and frequent changes in depositional environments during 
Pennsylvanian time produced regular or cyclical alternations of sandstone, shale, 
limestone, and coal in response to the shifting front of the delta lowland. Each 
series of alternations, called a cyclothem, consists of several marine and non-
marine rock units that record a complete cycle of marine invasion and retreat. 
Geologists have determined, after extensive studies of the Pennsylvanian strata in 
the Midwest, that an ideally complete cyclothem consists of 10 sedimentary units. 
The chart on the next page shows the arrangement. Approximately 50 cyclothems 
have been described in the Illinois Basin, but only a few contain all 10 units. 
Usually one or more are missing because conditions of deposition were more varied 
than indicated by the ideal cyclothem. However, the order of units in each cyclo-
them is almost always the same. A typical cyclothem includes a basal sandstone 
overlain by an underclay, coal, black sheety shale, marine limestone, and gray 
marine shale. In general, the sandstone-underclay-coal portion (the lower 5 units) 
of each cyclothem is nonmarine and was deposited on the coastal lowlands from which 
the sea had withdrawn. However, some of the sandstones are entirely or partly 
marine. The units above the coal are marine sediments and were deposited when the 
sea advanced over the delta lowland. 
Origin of Coal 
It is generally accepted that the Pennsylvanian coals originated by the 
accumulation of vegetable matter, usually in place, beneath the waters of. exten-
sive, shallow, fresh-to-brackish swamps. They represent the last-formed deposits 
of the nonmarine portions of the cyclothems. The swamps occupied vast areas of 
the deltaic coastal lowland, which bordered the shallow Pennsylvanian sea. A 
luxuriant growth of forest plants, many quite different from the plants of today, 
flourished in the warm Pennsylvanian climate. Today's common deciduous trees were 
not present, and the flowering plants had not yet evolved. Instead, the jungle-
like forests were dominated by giant ancestors of present-day club mosses, horse-
tails, ferns, conifers, and cycads. The undergrowth also was well developed, con-
sisting of many ferns, fernlike plants, and small club mosses. Most of the plant 
fossils found in the coals and associated sedimentary rocks show no annual growth 
rings, suggesting rapid growth rates and lack of seasonal variations in the climate. 
Many of the Pennsylvanian plants, such as the seed ferns, eventually became extinct. 
Plant debris from the rapidly growing swamp forests--leaves, twigs, 
branches, and logs--accumulated as thick mats of peat on the floors of the swamps. 
Normally, vegetable matter rapidly decays by oxidation, forming water, nitrogen, 
and carbon dioxide. However, the cover of swamp water, which was probably stag-
nant and low in oxygen, prevented the complete oxidation and decay of the peat 
deposits. 
The periodic invasions of the Pennsylvanian sea across the coastal swamps 
killed the Pennsylvanian forests and initiated marine conditions of deposition. The 
peat deposits were buried by marine sediments. Following burial, the peat deposits 
were gradually transformed into coal by slow chemical and physical changes in which 
pressure (compaction by the enormous weight of overlying sedimentary layers), heat 
(also due to deep burial), and time were the most important factors. Water and 
volatile substances (nitrogen, hydrogen, and oxygen) were slowly driven off during 
the coalification process, and the peat deposits were changed into coal. 
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Coals have been classified by ranks that are based on the degree of 
coalification. The commonly recognized coals, in order of increasing rank, are 
(1) brown coal or lignite, (2) sub-bituminous, (3) bituminous, (4) semibituminous, 
(5) semianthracite, and (6) anthracite. Each increase in rank is characterized by 
larger amounts of fixed carbon and smaller amounts of oxygen and other volatiles. 
Hardness of coal also increases with increasing rank. All Illinois coals are clas-
sified as bituminous. 
Underclays occur beneath most of the coals in Illinois. Because underclays 
are generally unstratified (unlayered), are leached to a bleached appearance, and 
generally contain plant roots, many geologists consider that they represent the 
ancient soils on which the coal-forming plants grew. 
The exact origin of the carbonaceous black shales that occur above many 
coals is uncertain. The black shales probably are deposits formed under restricted 
marine (lagoonal) conditions during the initial part of the invasion cycle, when the 
region was partially closed off from the open sea. In any case, they were deposited 
in ~ quiet-water areas where very fine, iron-rich muds and finely divided plant debris 
were washed in from the land. The high organic content of the black shales is also 
in part due to the carbonaceous remains of plants and animals that lived in the 
lagoons. Most of the fossils represent planktonic (floating) and nektonic (swim-
ming) forms--not benthonic (bottom dwelling} forms. The depauperate (dwarf) fossil 
forms sometimes found in black shales formerly were thought to have been forms that 
were stunted by toxic conditions in the sulfide-rich, oxygen-deficient waters of the 
lagoons. However, study has shown that the "depauperate" fauna consists mostly of 
normal-size individuals of species that never grew any larger. 
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TRILOBITES CORALS FUSULINIDS 
Fusulina acme 5 x 
Fusulina girtyi 5 x 
Ameuro sangomonensis Lophophllidium proliferum I x 
Ojtomopyge parvu/us I lf2 x BRYOZOANS 
CEPHALOPODS 
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